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(54) TONER REPLENISHING DEVICE 

(57)Abstract: 

PURPOSE: To prevent toner from flocculating by sending gas in a 
hopper container from the outside of this device. 

CONSTITUTION: A pipe 3 for allowing air to flow in the hopper container 
1 is connected to the container 1 through a filter 4. A screw 2 is always 
in a state where it is covered with the toner. As soon as the screw 2 
rotates, the air passes through the pipe 3 to be sent to the container 1 
from an air blower or an air compressor through the filter 4 and it is 
abutted on a shielding plate 5 and blown against the screw 2. Since the 
pipe 3 is faced to a screw carrier direction, the toner in a flexible pipe 6 
is pushed to the carrier direction and smoothly conveyed. Thus, the 
generation of the mass of toner at the time of conveying the toner by 
the screw 2 is reduced. 
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Specification 



1 . Title of the Invention 

Toner replenishing device 

2. Scope of Claim 

A toner replenishing device for use in an image forming apparatus 
characterized by comprising an air passage for sending air into a hopper 
container from outside. 

3. Detailed Description of the Invention 
[Field of Industrial Use] 

The present invention relates to a toner replenishing device for use in an 
image forming apparatus such as a copier. 
[Background Air] 

Conventionally, there has been a toner replenishing device having a 
construction in which a toner freely falls from a box for storing toner particles 
(hereinafter referred to as hopper) directly into a development container. 
Another conventional toner replenishing device has a construction in which a 
toner is replenished from a hopper to a development container by rotation of a 
screw inserted into a flexible pipe from the hopper when the hopper and the 
development container are not arranged in a direct vertical line. 
[Problems to be Solved] 

However, when a highly cohesive toner is used in the above conventional 
examples, the toner tends to coagulate to some extent in the hopper. As such 
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a toner is scraped off and transported by the screw, small toner agglomerates 
may exist in the toner replenished into the development container. As a result, 
the small toner agglomerates have affected the surface of a copied sheet, and 
quality of the copied sheet has been significantly deteriorated. 

Further, toner agglomerates may arise from rubbing between the flexible 
pipe and the screw when the highly cohesive toner is transported. A similar 
phenomenon may arise when a toner is transported from the hopper by a 
transportation means employing another power except a screw, or when a toner 
freely falls under its own gravity. 

An object of the present invention is to provide a toner replenishing device 
in which toner agglomerates are not likely to arise, for solving the above 
conventional problem. 
[Means for Solving Problems] 

The present invention is a toner replenishing device for use in an image 
forming apparatus characterized by including an air passage for sending air into 
a hopper container from outside. 
[Embodiment] 

Embodiments of the present invention are described below based on 
figures. 

Figs. 1 and 2 are drawings in which features of the present invention are 
best shown. Fig. 1 is a front cross-sectional view and Fig. 2 is a top view of a 
hopper container 1. The hopper container 1 is square-shaped when shown in 
a plane view, and its width gets smaller from both sides toward its bottom in a 
lower part of the hopper container. Its bottommost part constitutes a part of a 
cylindrical part. In the cylindrical part, a screw 2 for transporting a toner is 
provided to be rotated by a driving source not shown. A pipe 3 for sending air 
into the hopper container 1 connects to the hopper container 1 via a filter 4. A 
shielding plate 5 is provided on a side wall inside the hopper container 1 , for 
causing the air from the pipe 3 to flow toward the screw 2. A flexible pipe 6 for 
transportation contains a return coil 2a that connects to an end of the screw 2. 
The flexible pipe 6 is fixed to an edge plate of the hopper container 1 , and 
communicated with the hopper container 1 at the fixed part. The other end of 
the flexible pipe 6 is communicated with a development container not shown. 

In Fig. 1, the pipe 3 is attached to the lower part of the toner container 1 
where its width gets smaller toward the bottom, and is at right angles to the side 
wall of the toner container 1 . The pipes 3 slant toward a transport direction 
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(arrow I) of the toner sent by the screw 2 as shown in Fig. 2. Especially, an 
extended line from a discharge opening of the pipe 3 closest to the flexible pipe 
6 goes close the joint of the flexible pipe 6 and the toner container 1 . The 
other end of the fixed pipe 3 connects to a discharge side of a blower or an air 
compressor. 

The screw 2 is constantly covered with the toner. However, as a same 
time as a toner replenishing sequence starts, that is, the screw 2 starts to rotate, 
the blower or air compressor not shown sends air into the toner container 1 
through the pipes 3 via the filter 4. The air hits the shielding plate 5, and 
changes its flow direction to a direction toward the screw 2. Therefore, toner 
agglomerate generation during toner transportation by the screw 2 may be 
reduced. Further, as pipes 3 are directed to a screw transport direction, the air 
enters in the flexible pipe 6, and pushes the toner inside the flexible pipe to the 
transport direction. Therefore, the toner may be smoothly transported. The 
air sent into the toner container 1 is decompressed and discharged from an 
exhaust filter. 
[Embodiment 2] 

Fig. 3 shows another embodiment. A return coil type of a transport screw 
2 is in conjunction with a return coil 2a. An inflow pipe 3 is directly inserted in a 
center part of the transport screw 2 in a hopper container 1 . The pipe 3 in the 
toner container 1 has a number of fine pores 7. An exterior of the pipe 3 is 
covered with a filter 4. The screw 2 is positioned outside of the pipe 3. An 
effect of the embodiment of Fig. 3 is different from the effect of the embodiment 
of Figs. 1 and 2. Helped by an airflow from the fine pores on the pipe 3, a 
toner sent by the screw 2 constantly flows. Therefore, consolidation at valleys 
of the screw 2 is totally inhibited. 

Although the screw is used as a toner discharge means in the toner 
container in the embodiments, the toner discharge means is not limited to the 
screw. Alternatively, other transportation means such as a conveyor may be 
used. When a toner container including an agitation bar is used, agitation is 
not required. Further, the present invention is useful when used in a toner 
replenishing device in which only a hopper container is used and a toner freely 
falls under its gravity inside the hopper container. 
[Effects of the Invention] 

As explained above, by causing air to flow into a hopper container, toner 
agglomerations in the hopper container is reduced and a toner is fully agitated. 
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As a result, smooth toner transportation may be achieved, and toner 
agglomerations generated during transportation may be reduced. 

Further, when used in a conventional system in which a toner is agitated by 
an agitation bar and the like, the present invention has an effective of rendering 
the agitation bar and the like unnecessary by causing air to flow into the 
system. 

4. Brief Description of the Drawings 

Fig. 1 is a front cross-sectional view of a hopper of a first embodiment. 
Fig. 2 is a top view of Fig. 1 . Fig. 3 is a top view of a hopper of a second 
embodiment. 

1 Hopper container 

2 Transportation screw 

3 Inflow pipe 

6 Flexible pipe 
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